 2  8 
study seeks to discuss the validity of the DSM as a tool to identify this phenomenology, 1 0 3 making inferences about its sensitivity and specificity. Sixty boys, aged 10-13 years, were included according to DSM-IV-TR: 35 with 1 1 3 ADHD (coded as T001 to T035) and 25 TD (coded as C001 to C025). The exclusion 1 1 4 criteria were: (1) history of chronic diseases, and any suspicion of psychiatric disorders 1 1 5 other than ADHD (psychosis, affective, obsessive-compulsive and tic disorders, phobic 1 1 6
and post-traumatic stress conditions, anorexia, bulimia, encopresis, or enuresis) as cue conditions corresponding to this signal's position or to its non-appearance: 1) at the press the left or right arrow key on the keyboard, according to the horizontal orientation = 8-15 h/wk, 5 = more than 15h/wk. alerting, orienting, and conflict resolution, mean RT for correct and incorrect responses, last experimental block evaluated for RTs and IVRTs).
The following ERP characteristics were estimated inside time intervals of interest 1 9 1 (see dotted squares in Figure 1 and their measures in Table S1 ) for each subject, in 1 9 2 each cue and target condition and in each EEG derivation (except for C3 and C4): (1) 1 9 3 peak amplitude, (2) peak latency, and (3) the total amplitude under the wave (i.e. the 1 9 4 sum of all amplitude values, proportional to the mean amplitude). These three time 1 9 5
intervals included late ERPs evoked by 1) the cue, 2) the target stimuli, and 3) the 1 9 6 voltage variation between these two ERPs. The same ERP parameters were calculated 1 9 7
for the difference between signals of the two central channels (C3 minus C4) instead of 1 9 8 estimating the absolute signal values in each of these leads, observing the EEG 1 9 9
reference used here (C3+C4). The neurophysiological variables obtained represent topographical parameters of 2 0 5 regional (local) cerebral activity, while the variables from ANT and WISC provide the 2 0 6
integral characteristics of the subject. For the analysis, the activity in certain brain 2 0 7 regions of the subjects performing ANT (but not all) was assumed to best correlate with 2 0 8 ADHD phenomenology. For this reason, 40 different sets of channels (Table 2) were 2 0 9
used for data mining, in an attempt to find the best agreement with DSM (if any). variables and aims to identify directional clusters of variables. As it is, each extracted 2 2 3 LV, associated with a specific cluster of variables, is defined as the first (standardized) 2 2 4 principal component of the variables assigned to that cluster [21] . In our study, the 2 2 5
Variables of Interest
clusters of variables around one to four LVs were systematically considered and the best 2 2 6 number of LVs was determined according to the classification of subjects. In fact, our ultimate purpose was to reindex the subjects into two groups with DSM (S2 method).
3 7
In order to determine whether reclassification was consistent, this study analyzed Using the most representative outputs, a sensitivity and specificity analysis was 2 5 0 suggested for DSM criteria for ADHD. The dataset with variables used in the multivariate analysis is available in the 2 5 2 supplementary material (S3 Dataset). Control and ADHD groups showed significant differences in the quantitative 2 5 6 scores of DSM-IV-TR (p < 0.05) ( Table 1 ). The significance level of the difference 2 5 7 between the two groups was higher for the inattention score than for the scores in ADHD group were lower than in TD boys (p = 0.006) although they were
The two channel sets that manifested the highest agreement with DSM were [C3- observed agreement rates for all channel sets. As expected, there was an inverse relationship between the agreements with 2 8 1 DSM (from 20 to 32, according to the trial) and the total number of miss-reclassified 2 8 2 subjects (Fig 2) . The highest agreement rate found (32 subjects) corresponded to the 2 8 3 highest classifier power (4.00). Regarding an agreement level equal to 32, the LOO cross-validation showed that cross-validations (mean values of all 39 outputs). Seven subjects in the selected output ([C3-C4, F8, F4, Fz, Pz] channel set, using 2 9 6 1 LV from ERP variables alone) were miss-reclassified: C005, C009, C012, C020, C023 2 9 7
(control subjects miss-reclassified to the ADHD group) and T010, T026 (ADHD subjects 2 9 8 miss-reclassified to the Control group). Based on these results, the estimated specificity Our study tackled the possibility of examining attention deficit/hyperactivity 3 0 5 disorder using the DSM manual, whose criteria seemed to be biologically justified for the ANT, since this test is suitable to access the three dimensions of attention in the 3 1 0 same setting [22, 29] .
3 1 1
In order to classify subjects as normal or ADHD according to DSM criteria, 3 1 2
caregivers were asked which criteria were well-defined characteristics of their children. Other assessment methodologies should also be used along with DSM for ADHD The most informative neurophysiological variables in this pool proved to be 3 2 2 topographically asymmetrical and represented the binded information from ERPs in the discriminating between patients and controls in the present study. Our results suggest that DSM-IV-TR is actually an effective and biologically could be the answer for this level of agreement since these subtypes were not predicted studies in which it is difficult to recruit large groups of patients. The estimated I.Q. scores were different between the groups diagnosed using Even taking into account the above restrictions, there is no doubt that the data obtained 3 8 3 seem to be quite consistent. it is necessary to test them randomly grouped. However, there are more than one million The second block (on the right) are the averages of outputs with n-1 subjects (LOO 5 5 1 cross-validation).
5 5 2
